Targeting the transforming growth factor-β signaling during pre-implantation development in embryos of cattle, sheep and goats.
Recently, application of chemical inhibitors against differentiation signaling pathways has improved establishment of mESCs. In this study, we applied inhibitors of TGF-β (SB431542) and BMP4 (Noggin) from cleavage to blastocyst stage in cattle, goat and sheep embryos. SB significantly decreases blastocyst rate and total cell number (TCN) in sheep blastocysts, whereas only TCN was significantly decreased in cattle blastocysts. In contrast to SB, Noggin significantly improved cattle blastocyst development but decreased TCN. However, Noggin treatment led to a significant increase in TCN in sheep blastocysts. Regarding pluripotency triad (OCT4, NANOG, SOX2) and cell lineage commitment (REX1, CDX2, GATA4), SB led to a significant reduction in SOX2 expression in goat and cattle, while Noggin increased at least one or two of pluripotent markers in these species. Taken together, this data suggests that inhibition of TGF-β by Noggin may be more favorable for derivation of stem cells in farm animals.